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Abstract
OBJECTIVE: To introduce diagram of Nine-man-
sions in which another diagram named Xian-Tu is
nested together with the mathematical knowledge
hidden in them.
METHODS: Exploring with algebraic method the di-
agram of Nine-mansions and diagram of Xian-Tu
nested in it and comparing the diagrams with the
eight-pointed-star veins. It widely exists in the Neo-
lithic Age's antiques found in China.
RESULTS: The golden rectangle and golden spiral
were found hidden in the diagrams and they show
close relationship with eight-pointed-star veins.
CONCLUSION: The mathematical knowledge does
exists in the diagram of Nine-mansions and Xian-
Tu, which may mean something for Traditional Chi-
nese Medicine (TCM) for its discourse on Nine-man-
sions and Eight-winds obviously employed the dia-
gram of Nine-mansions for its medical purpose.
© 2013 JTCM. All rights reserved.
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INTRODUCTION
As a special part of Huang Di Nei Jing, a renowned an-
cient text in Chinese medical history, the discourse of
Nine-mansions and Eight-winds originated from I-Ch-
ing and some ancient mathematical knowledge.1 Eight
winds refers to the winds from eight directions.
Nine-mansions, also called Nine-palaces or LoShu in
various literatures, is usually illustrated by a 3 by 3 grid
with some special meaning in Chinese cultural and
TCM. It is also the famous 3-order magic square in
modern mathematics. The numbers of 1 to 9 are specif-
ically filled into the nine mentions respectively in the
way that is shown in Figure 1. In the diagram, the sum
of the numbers in horizontal, vertical, or diagonal man-
sions is always the same.2,3
It is well known that origin and development of TCM
theory share some astronomy and mathematics basis
with I-Ching. In fact, the diagram of Nine-mansions
employed by TCM can be regarded as a typical evi-
dence to show such connection. Apart from the dia-
gram of Nine-mansions, the diagram of Xian-Tu is an-
other famous mathematical diagram that is character-
ized by four right-angled triangles surrounding a
square. The lengths of three sides of the four right-an-
gled triangles possess the same ratio of 3∶4∶5 as shown
in Figure 2.4 Although few literatures with sound evi-
dence discuss the relationship between the diagram of
Xian-Tu and TCM or I-Ching, there must be, in terms
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of mathematics, some potential association between
them from the view of a few non-mainstream research-
ers.5 In recent years, some researchers also explored
I-Ching or TCM theory with the methods of mathe-
matics and they got some interesting findings such as
the Boolean logic and period-doubling bifurcation
from the 'Hexagrams' of I-Ching and the golden ratio
or Hopfield-style network topology hidden in five-ele-
ments doctrine of TCM.6 All these suggest that there
might be some mathematical knowledge hidden in the
doctrines or I-Ching. They just wait for exploration. In
this paper, the diagram of Nine mansions with the dia-
gram of Xian-Tu nested in it is introduced together
with golden rectangle and golden spiral that was found
hidden in it. It was also found that it showed some
close relation with the eight-pointed-star veins of-
ten-seen in the Neolithic Age's antiques found in Chi-
na.7 Further considering the wide existence of golden
ratio phenomena in the biological world,8-10 the dia-
gram might establish a connection among such disci-
plines as biology, astronomy and mathematics, and
TCM, or I-Ching. The diagram probably is a practical
means to provide mathematical insights into the dis-
course on Nine-mansions and Eight-winds.
Verification of golden rectangle and golden spiral
hidden in the diagram of Nine-mansions and
Xian-Tu
As shown in Figure 3, a golden rectangle shares the ra-
tio ( ϕ = 5 +12 =1.6180339887…… ) in their lengths
with the newly obtained rectangle while the original
rectangle is partitioned into a square and a rectangle,
and at the same time 2 logarithmic spirals can be
formed respectively: one passing the centers of, and the
other passing the diagonal corners of the squares creat-
ed by partitioning the rectangles (Figure 3). Actually,
the spirals share a common center.11
As illustrated in Figure 3, suppose the coordinate ori-
gin is positioned on the left bottom corner of the
square (hereinafter referred to as the original square)
with the x axis pointing rightward and the y axis point-
ing upward, based on the spiral across the origin point
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Figure 1 Diagram of Jiu Gong
Figure 2 Diagram of Xian-Tu
Figure 3 Diagram of golden rectangles and golden spirals
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(0, 0), the coordinate of the only common spiral center
(x0, y0) can be computed as below:
x0 =1 + 1ϕ - 1ϕ2 -
1
ϕ3 +
1
ϕ4 +
1
ϕ5 -
1
ϕ6 -
1
ϕ7 +⋯
= æèç
ö
ø÷1 +
1
ϕ - 1ϕ2 -
1
ϕ3 ∑n =0
∞ 1
ϕ4n =
5 +3 5
10
y0 =1 - 1ϕ - 1ϕ2 +
1
ϕ3 +
1
ϕ4 -
1
ϕ5 -
1
ϕ6 +
1
ϕ7 +⋯
= æèç
ö
ø÷1 -
1
ϕ - 1ϕ2 +
1
ϕ3 ∑n =0
∞ 1
ϕ4n =
5 - 5
10
And as an example without loss of generality, the dis-
tance between the spiral center and the center of the
original square can be calculated as
D = (x0 -0.5)2 +(y0 -0.5)2 = 22 , and the line equa-
tion across them can be denoted as
x0 -0.5
y0 -0.5 =
x -0.5
y -0.5≡-31 , (1)
Let x =0 or x =1 for equation (1), we can get
y =2/3 or y =1/3 respectively.
Therefore it can be concluded that the spiral cen-
ter just lies on the circumcircle of the original
square. The line crossing both the center of the
original square and a spiral center just separates a
side of the original square into two parts with a ra-
tio of 1∶2.
Geometric structure of the diagram of nine-mansions
and Xian-Tu
A diagram created by rotating the original rectangle
and overlapping it is shown in Figure 4. With all labels
and the spirals across the origin point showed in Figure
3 removed, the ratio and location of other geometric el-
ements are kept unchanged. Let the 8 spirals in Figure
4 be labeled with A, B, C, D, E, F, G, H respectively,
according to the results obtained above, it is not diffi-
cult to get their coordinates as follows:
A(5 - 510 ,
5 -3 5
10 ) , B(
5 + 5
10 ,
5 -3 5
10 ) ,
Figure 4 Diagram of Golden Jiu Gong Tu
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C(5 +3 510 ,
5 - 5
10 ) , D(
5 +3 5
10 ,
5 + 5
10 ) ,
E(5 + 510 ,
5 +3 5
10 ) , F(
5 - 5
10 ,
5 +3 5
10 ) ,
G(5 -3 510 ,
5 + 5
10 ) , H(
5 -3 5
10 ,
5 - 5
10 )
The eight spirals all cross the center of the original
square; the centers of all spirals lie on the circumcircle
of the original square; four sides of the original square
are all divided into three equal parts respectively by the
lines crossing the original square center and two spiral
centers. Thus a 3 by 3 nine-mansions grid can be
formed in the original square, as shown in Figure 4.
Based on Figure 4, the diagram of Xian-Tu can be high-
lighted by the red lines together with the blue and
green lines added in the diagram as shown in Figure 5.
The two bold solid red lines are the two symmetric ax-
es in the figure. Apparently, in Figure 5, each diagram
highlighted by either blue or green lines is a diagram of
Xian-Tu. And every right-angled triangle found in the
diagrams shares the same ratio of 3∶4∶5 for its sides in
length. It is not difficult to be proved based on the
above-mentioned result. As the graph in Figure 5 can
contain both golden rectangle and golden spiral, it can
be named as diagram of Nine-mansions and Xian-Tu.
CONCLUSION
As described above, the diagram of Nine-mansions and
Xian-Tu can cover the basic elements of both golden
rectangle and golden spiral. It is an insightful result
from the view of ancient Chinese astronomy, mathe-
matics and TCM. At first, it makes the discourse of
Nine-mansion and Eight-winds in TCM more close to
mathematics. Secondly, golden rectangle, found in
B-DNA molecules which suggest the wide existence of
golden section phenomena in biological world, may
have its inherent origin from molecular layer. 8-10 Based
Figure 5 Diagram of Nine-mansions and Xian-Tu
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on such inference, the discourse of Nine-mansions and
Eight-winds in TCM is associated with the diagram of
Nine-mansions and Xian-Tu with some biological
meaning, which may be of great sense for refining
TCM theory. Thirdly, it should be mentioned that
there is an implicit eight-pointed graph hidden in the
diagram of Nine-mansions and Xian-Tu shown in Fig-
ure 6. It is a figure widely found in the Neolithic Age's
antiques unearthed in east coast of China.7 After care-
ful study some researchers proposed that such figure
could be regarded as possible basis from which the dis-
course of Nine-mansions and Eight-winds developed.12
In sum, the diagram of Nine-mansions and Xian-Tu
builds a connection between the diagram of Xian-Tu
and the diagram of nine-mansions as well as golden
rectangle. In future, it is necessary to further explore its
significance in medical practice of TCM.
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Figure 6 Eight-pointed-star veins of the Neolithic Age in China
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